Biochemistry and the schizophrenia. Old concepts and new hypothesis.
More than a decade of scientific inquiry into the biochemistry of schizophrenia has been organized by the dopamine hypothesis. The evidence that neuroleptics reduce brain dopamine activity is compelling and derives from both human and animal studies. In addition, agents which enhance brain dopamine activity, such as amphetamine or cocaine, can cause a syndrome that can be indistinguishable from acute paranoid schizophrenia. However, a major problem with the dopamine hypothesis is the lack of strong direct evidence of altered dopamine concentrations or metabolism when measured in large groups of schizophrenic subjects. The idea that schizophrenia is more than one illness is an old concept, but it finds increasing support in new studies of the clinical phenomenology, genetics, and biochemistry of schizophrenic patients. The revival of the concept of multiple forms of schizophrenia, in turn, has fostered the development of new biochemical hypotheses of the disorder. These hypotheses propose that neurotransmitters, other than dopamine, may be involved in schizophrenic symptoms. Reports of elevated concentrations of norepinephrine is specific areas of the brain and in the spinal fluid have led to the hypothesis that norepinephrine may be involved in schizophrenia. At least two groups of investigators have suggested that phenylethylamine might be involved in schizophrenia. In part, this proposal is based on the structural and pharmacological similarities of phenylethylamine and amphetamine. gamma-Aminobutyric acid (GABA) is an important inhibitory neurotransmitter. Evidence for the inhibitory influence of GABA-ergic neurons on dopaminergic neurons has led to the hypothesis that decreased GABA-ergic activity may be involved in producing schizophrenic symptoms. Studies with the reversible acetylcholinesterase inhibitor physostigmine and the dopamine agonist methylphenidate have led to the suggestion that acetylcholine and dopamine imbalance may be involved in schizophrenia. This hypothesis is one example of the idea that altered balance between several neurotransmitters may underlie schizophrenia. The recent discovery of the endorphins has led to speculations about the possible role of these substances in schizophrenia. Both an excess and a deficiency of endorphin activity have been implicated in schizophrenia, and speculative evidence has been used to support both hypotheses. The ultimate aim of the search for biochemical defects in schizophrenia is the development of rational drug treatments which will correct these defects and in doing so, these drugs will provide effective treatments for patients with schizophrenic symptoms.